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(57) Abstract 

The inductances of the coils constituting a stator (60) and variable 
with the relationship of position between a mover (51) having a magnetism 
generating body and the stator (60) are measured by means of an 
inductance measuring instrument to determine the distribution of 
inductance in the stator (60). From the distribution, the two-dimensional 
position and posture of a stage member (18) are found. According to the 
results, the direction and magnitude of the current flowing through each 
coil are controlled, thereby controlling the position of the stage member 
(18). Thus, irrespective of the position and posture of the stage member 
(18), the position of the stage member (18) can be controlled. 
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CT, sk*>iBE5 2N, 53N, 5 4NI1 JMtt6 0 t<DttfaJBifiNmWt 
ft5»ET*U, *X1E5 2S, 5 4 S li, SJt?- 6 0 £tf)*tM# 

SgiB £33. H2 iCfcOTIi, jk^55 2N, 52S, 

5 3 N, 5 4N» &tf 5 4 S-£KE»5 8«hUT*LTl>*. 
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fcmft<Dftm<DBVtT3!>%iEl3te<D-mo&2& P <h UT» -22#P/3<£I3 
#IE^tf>M®£WU *:Xfi&55 2 N, 5 2SIJ, mgW5 9(DlS 
E$«li<0+*fflMC&5lcK*J£ftTU*. &tz. mtlfKXMES 3 N(i, -22 

ICi£?iJ$nTU^o ?1<X^55 4N, 5 4S|i. H22# P / 3 *S22 

zm<mmmzw.y\2ftT\,\& 0 fix. ?ic^^5 5 2N. 52s, 53N, 

54N, &tf5 4 SCOiE^iJlC&Tt^Tli. X^|q]XliY*|6|TI»y£5**JB 
Y GreiB y £ 5 *^»5© 18) Ml* P/3i$ntl\5. 

8#ia(*&nTi\s. BtiEx77.^-<^Tii, jgfcstifcffift^-a-:/ 
sns <t o \Zs ±m&mn Lit 2 mofkimmwrnstitc^mmT'temwo 

6 2<h, ±8IJBBP*H*-r*«»T-#MlC«iyWlj-&nfc-b75y^*0* 
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l\<5 0 frfrSftiPl*, fflE¥««att 6 8 <»:§» 6 9 t^ttttSPtt 6 2 <hTffl 

jp>s o$&) ©ii»^ , rsci:c«fcu^jt)nTus. mzm&mo 

-ffllCtt* TH^OSftAPtfKlt&tU ffeffl!JICIiTEI*03fcfflP (SNiiP) tfi 
n a o£)) ^3ttAP*^rLTHJffilBllc2iya*n. KHffilHMW«iiia i r*<i:# 

-om 6 1 £<Dr£iT'm&$i£'iii\ w-m^^jme i -csg^ufc 

Tli, m^^-f^e 3 <D{®*£ES'Jt -Sheila, It?-3'f^6 3 (i, 
j) £8IEU «»1--5<i:*lctt*«^a^;U6 atSEr*. 
6 3l±, 05 BC3j*3tt3<fc5U:, -3aofiS*«P©iE^tt©ISiS (XY¥ 
iiffittl) £WU zttiWrfct'&ttc xttifiTZ7j|6]|csil1-<5*£ 

P/3 0IE:&?&tt<i:fcoTU*. C0«»*:3'f;U'6 3 ICIi, ^6 4aM 
3tifc«3!Ett, *ifcttCX<0JRy£BI3:-»£«3iHBflE (#»M) rains 
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c fcfc, tt**3*OU6 3lC3([tl*«3lE©*3tEfflac;*3il^lRlli» ^7-y» 
B£1 9 lC<fc-3TB3itlK»SB2 2£ftLTSK&D£ft6. 

B1 OBftSSfil 0 0TI4, BISt— 7>1 8±IC, ^0^0^77 

MIC El 1 ©3Ift{&§ 1 0 0 ICI4, $XAWSB<0fiHKB5fcB« I A flaw 

ttBfcaj3&#8S:tte>*va*5. c©£*:7*-;b*ftm&ai&i4, mmft^ik, 

£W3fc0»ttfc«Ji!ctf ICOOTtt. #J*l4mi¥ 6 - 2 8 3 4 0 3^&?8&tf. 
£ftlc*l/fc-r5*II ! l3!*lfS5, 4 4 8, 3 3 2 WlCBsSStlTH*. *BR , 

Si ICMU, *SJiiJBJBIOB3tSB l 0 014, ^TOBB^a-f JU6 3 (i 
, j) CM >^^>^*3a£f *«<>^f ^>^M£S8 0£B*.TH*. 
CO^>^^>^3l!J3£»8 014, 13 6 lc*$n3«fc ? IC, HWa^6 

3 (i, j) io£i;t*>^**>;*3MS:ihi» i nd (i, j) £B*Tfcy 

, ^>^^>^38SB» I ND ( i , j ) 14, »«HttR CV£-f 

06ICI4, MIC, B3SESEIftBB2 2<0@B«Jifc;&tfB« : f=i*OU6 3 (i, 
j) ©IfffiEIB^SnTl^. ffcfcfc* Baft&BBB 2 2 14, ftBift&ftE 
B»APSi:#B«^a^^6 3 (i, j) lafcCTBSMBttEItt I D V (i 
, j) ££Ba.Tfcy. #B3iliE»@B I D V (i, j ) 14, ;Ws/3HHlttS 
W<h, ADlltSADDi, K^-f^lHlBDR VtHtTl^. 
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SC (i, j) (SlT'li, miZ rscj titfELTUS) \ZJfcCTmMLs 

mm : ,B&%LmMA p sfrbo&jimnzmmzs a d dic^i- 

i 9^b<Digi*fflm«^fi^s i d ( i , j ) m i Tia, miz rs i 

D ( i , j ) (01 Tli, *IC r I Dj <hll!ELT05) #h*7-f ?®I&DR 
v^ltli : ?-a'f^6 3 ( i , j ) icttt&Stt*. fcfc, ifiJ§&&;jftmai 

0 6 lcjjt$ft5<fc?lc. Wa^;i/6 3 (i, j ) (i, rtgpJgffiR 
(i. j) t<<>?2*>X\- (i, j ) ■ <fc««ii?iJ«a$ti/tM0»i:*«: 

{I^SC (i, J ) IZ&oTXJ y^®&S\NZ*7ttZo ClDttlT, « 
*?3^6 3 (i, j) ^(0^-i^%mmW^(0^\Ztbtz^Xs X7- 
£?#J3PK1 9^e>OIgMfflm;1lii^m^S I D ( i , j) tfiVU&ttiZt* IE 
KfflmSSt^m^S I D (i, j) liiPmSADD^^UTK^'fyislKDR 

vicA2j-T5. K5-f :/BI&d R vii, lEKflmSfcJI^fl^s I D ( 

i , j ) icjfciifcmat i d ( i , j ) ;nc«»r*. 

ssinsc (i, j) ictoTT.-r y^ES&s w£*>£-f 3o cwjgm, JO 

3l*SADDICI3SJ§;&£2SEl3aA P S^£>0ffi*l{i^#A2lU JiqlffgA D D 
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»SADDOai^<B^Cjeii;/t113l[€:m«?-3'f^6 3 ( i , j ) lcft*g-t5 

z.zx\ jsssfi^aisjSAP s*«ai*-r*OTs i ps. 

S I P= B • s i n (co H • t ) — (1 ) 

ttzt. mns i picjbdt, m^s-oue 3 (i, j) izimztizm 

D Pli. 

I D P = C -sin (co H • t) — (2) , 

<hfc*. ttfe, Ba^ciiffi»T»ii» tii»wi*a?-r. 

COit, «3fcl D P ( i , j ) ©ftJSlCkoT* fcfl^-a-f JU6 3 ( i , . 
j ) OW^m^^ 6 4 a, 6 4 blHCSWiaWEV DP (i, j ) li, 
VDP (i, j) = C • R (i, j) - s i n (co H • t) 

+ C- L(i,j)-w H -cos(to K -t) •••(3) 

*KJC««?-a«<;l/6 3 (i, j ) <Z)«3ll«l&«^ 6 4 a , 6 4 blHICSltl 

S1EVD ( i , j ) mi Tii, *IC TVDJ <haiEUT03) (i, (2) 3Et 

ovdp (i, j ) ic, %mmn$ti%7*im s i d ( i , j > cj&i;jfc«&w 
3tiic#5564*E#jntoo/tfc<&T&*#* fcjajfta#tt H ttjfi0*Ert#ii 

, VDP ( i , j ) JUftldte&Oo ffilftfflfllSiEtiSOT S I D ( i , j 

3 ( i , j ) ©l;Mi§S?6 4 a, 6 4 b HlC&tlSttEV D ( i , j ) t 

vdp (i, j) tte.-%Ltzzt\ztz% 0 

**S«EVD (i, }) Its 0 6 lC^$n-5cfcolC, ^>y^^>^;MS: 
ESS I ND ( i , j ) (DgflBS&R C Vlcm$&$tU ISgfllHlifc R C V#£>dJ 
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-f>^*>*&tHt2l& I DCTIi, £t\ ArtUfcff^SJBiKKtfJW-r* 
(tfiJAtf, A-f A^7^;U^^^$-&^)) C<klC«koT, 1EVDP (i, j 
) ICj£Gfc«J5)c#S D P^ftUttJ-S-. CCi^SDP (i, j) li, 
SDP (i, j ) =D • R ( i , j ) • s i n (co H • t ) 

+ D • L ( i , j ) • co H • c o s (a> H • t ) ••• ( 4 ) 

fclC <{y#*$y^&W& I DCTii, ttdKHUfrlaltt I D V (i, j) 

^e>fttnt$n7t±i5©fi^s i ptPnafirofiE^*. {i^$#sdp (i, j, 

) A^^UT. (4) it<D£22i&2II (=D • L ( i , j ) • co H • c o s ( 
eo H - t)) SttiBUfcSL S«?-3>fJU€3 (i, j) <ZM>y**>*L ( 

i , j ) fc&tu-ts. *-lt. -t©«mts»D i ( i , j ) m i ti*. 

r D I j iStlSLTOS) *t— 9 £fl»UT£#Jii|ligg 2 0 IC 
3<f;U6 3 (i, j ) ttfXMHftlCJE&DT. *«^-3-f;U6 3 ( i , j)^ 

©ttiaasii i icfcijM^aw^e 3 (i, j ) <Dftm\z$t±tz>mfi-H\zw 

3 (i, j ) 0*3g6H£S55B14#BM*5 9(OWST^§<!:#, itt 

4> = M 0 • H • S • f U M ) - (5) 

<kfc5. ZZX\ f (m m ) li2»¥ju M 0H»T*y, M$u M ©i^^ 
1^1. f (M M ) ©«t>*£l x - ^ I» : f3'f^6 3 (i, j) O^SP 
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f U M ) >f (Mo) - (6) 

Sfc, Htticwai^a-oue 3 (i, j) Fii, 3^;u#ikn&^ 

*}5 9£03£»MP!dlCcfc?T» 

F = N • I = H • d - (7 ) 

<!:»■&*. fcfc, ±a©3±3t»lc«ky, SI*rilJPldliK£-j£<fc$ft-a** 

o 

MIC, **?-3^;U6 3 ( i , j ) <D<i>?2*>7>-\. ( i , J ) tt, -« 

L ( i , j ) =N • <*>/ I - (8) 

£tZ%>(DX\ 

L ( i , j ) ±?M 0 ' N 2 • S • f U M ) /d - (9) 

££3. 117-3^^6 3 (i, j) tfM>^*>*L (i, j 

) li. ¥®WlCfcOTfiatt<*BBtt5 9 □ -f 6 3 (i, j) <D*£g|$ 

£n 5 ®« s \zitm vtcm t m*.z> c t #t-£ § , 

Lfc^oT, ±MO«te>ICLT, ti7-3^;i/6 3 (i, j) <ZM>y^* 
>*L (i, j) SMSf* dicky, ffitttt&Ptts 9 imflBMK ^6 3 
(i, j) ttO^TOJC^-r-S^B^^-SCi^T'^Sc cnCOUTIi 

o izt5if^m^v$>^>mm=L-y h 5 1 ©igKiiJioMgSri&w-f 5o 

«ffia.-y t>5 1 TUL **J8BE5 2 N&tf*^«5 5 2 S ^BDSii^lCO 
^TttSWlC^StlfcH 8 AlCfcl\T^£EPT'^£tl6J:?i;:, ?TcX^S5 
2N, 5 3N, 5 4N#-Z?j|S| (ISiBTlRl*) 0»*£I6£U 5 
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2S, 5 3S, 5 4S#+Z*Ip) (tSSTFlPlg) *UT* 
JUT, iJc*JBE5 2 N 5 2 S**HS»fllEltt©«^*ffllCt"3 

ttt> "OH¥6 1 #RBStl5Z&B0lB$ffifiBli, 0 8 BIC^$ 
tt-5 J: 3 -ffcfc^ *A»5 5 2N, 5 2 S ©**fcj5lcj6Cfc- 

fitB/s!7<ia<!:»*ffifiB<DjfeWffil*/hS<fty» tJc*JBE5 2 N(D+/t>lCJfc 
i;/tttB<!:7lc^»S5 2 sotitlcjCtfcttBiO+jSffiBTfiBIXMBJi* , 
<hfc<5. 83&8BfiB<0#1fili* tJcX»5 5 2N, 5 2 S+iklCJ&Dfctt 

fc» 0 8BTI*, A#+Z#fl0ii£lC»£ffiS^®to£IEi:U $ 

?]&(&:*|fil#- Z^fi<0fc£lC$m®£B<Z)fit£a<!:LTOa, 08 B 

■ciix^fiiiciaf sffiiRffifiBo^fli^snT^*^ Y^isjicm-f <5$m 

3 lcB3ftj&««l6*n*t, M^a-f ^6 3 icn-U>y*ttaff36£-r*. 
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£icid\ h 5 1 ©xftBlcj&i;TX;fr|fin?»y£5 2o«5M?a 

-JS«05iEKat«at*ttl&t-* CtlCtU, □ - u > y mttao^ao x 

h5 1 £XHft'\VmZlZ&5 tlsT*%L&%Lt£* -KlCliBia-y h 5 
1 *Y^|«g^«i!i-r*^&^Z*liiay©laHE^Af|B^UTU*5. fCT, tt, 

S&S^.--;/ 1-5 i tfYtfiSjicgUi-f Sii^izfctta Y^fi'v© Baffin 
zyh5 1 <2iEi&lC^OTfcX;frfa<£il££|5]*£K:UTv KSJL^y K5 1 0 
YffiHlC«fce> , f-S©tt»I^IC«fc*ffi»l*?7"3Ttx*. 

-ou 6 3 ictti&r^iiticjiy, xY5FBic»ofcffiito^rifii-ic 

MIC EHE*Offl«*ff*)-fC» Kteziy h 5 1 £lBSrf SCchlCfciK 
»rSOIsie^riBjat;»rMOIaie*Tf»ffi3.-y h5 1 fcEieiEi&fcfToTOa 

0 
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$ii6Wl^ii OOTlis H9Alctt«fl*Hc^Sti"5«k5lc» £x 

A=F^ft3 1X1, 3 1X2, 31 Yfr£,S*ffi£ttfcU-1flf-A0&K)a2 
7X, 2 7 YC«fc«EW3fca<$XATaMH-3 1 X 1 , 3 1X2, 3 1 YTg<| 
t £*>5SXA=F8NH-3 1X1, 3 1X2, 3 1 Y |C cfc oT*Kx- 
>OH 8 0XYtt«ai/sg»5«:ttmPl<IB«:*«^lCJ4v SI 0O^y^2 0, 
1 a ICte^T, £$J$PgB 2 0 tfi*T- v*J»* 1 9 &tfB3MB8ft£B 2 2$' 
^LT. £x/\=f#it3 1 X 1 , 3 1X2, 3 1 YIC«fc^Ttta2*lfcS«?■ 
->0^^ 8 0XYffiB&^iS»eicK'-^l\T, 8*Ex->MU 8£>&B&iJffl)£ 
fr5 0 fcfc. 0 1 0 iCfcOTIi, 9XA=F2*Bt 3 1 X 1 , 31X2, 3 1 
» 18ft LT r$7XA=F*tt-3 ! j ilSKUTlNS. 

iXIl, 777^2 0 1 blCfclMT. £mSS2 0&*T-i/$ffl2k 1 9£ 
^lt, C7XA=F*tt3 1 X 1 , 3 1X2, 3 1 YlCcfcSgJJS-r-^MH 8© 
X YfiLB&^»»e**«litinrt6^5^«:WWrS. 

^7-^2 0 1 bizts^^mm^tm^tm^izit. 77*^20 1 cicfc 

0 1 ctcfcOT, B3t»^A«56TL/t<!:JpJWr$nfcli^lCli» £ffi)tt£B2 0 
ICkSSffi^-^H 8 0ffifiiiiJ»#|*7-r*. -3*. 777^2 0 1 clCfc 
OT, B3t»ft*«5c7LTl^U<!:*iJBr$tlfcia^lCli, 777^2 0 1 ale 
MU. i»Jffllgfi2 0A«^x— >*»J»mi 9 &tf gftgfftgfi 2 2£ftUT, 
C7XA=F»lt3 1 X 1 , 3 1X2, 3 1 YlCcfcoT^tb^n/tSffix-^H 

8 cox Y&g&tfgg£0 icso'i\t, mm^-yjii 8o(ftB®j»*jjEffr* 
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Z?LX\ £XA=F#lt3 1 X 1 , 3 1X2, 3 1 YlCcfcSS&x-TVH 

&(dx \&m&zt'£&dt)m&>mztem'&\zu. ±iEo^x«>y2oi a~2 

0 1 ctfttiJEl/TlSfTaft, 9XAT#ft3 1 X 1 , 3 1X2, 3 1YIC<fc 

-d xtttti $ ft£ affix - 8 o x y ttft&tf a ics "3* < ^ 

*#<attU 0 9 B(CftaMlC^$tl^eke)lC, ^XA^ftS 1 X 1 , 3 
1X2, 3 1 Y^£>S1tt£ft£l'-1t't'-AO?$lf|g!2 7 X, 2 7YlC<fc5K 
l4^*^XAT^It3 1X1, 3 1X2, 3 1 YT-gflT'£&l\, -fftto-&£ 
XA^#|f 3 1 X 1 , 3 1X2, 3 1 YlC«fc:>T»ffix-7;H 80X Y&S, 
&tf£»0£fcm^tt<!:ftofc<!:*ttt» SI 0(077*^2 0 1 bCfeU 
T, SEWftfflSrtfftStU W777^2 0 3 C$3. ft is, 9xaT#. 
ft 3 1 X 1 , 31X2, 31 YJ&lttBUJfcJS^ICtK 01 0<D7,^yZf2 0 1 , 
bICfcOT, SSWftJpJB3rA*ftStl. 7f*^2 0 3l:$fit4. 
ftfc, 0XAT#tt 3 1 X 1 , 3 1X2, 3 1 YiaoTli7-7';U 8 

0 1 b^^BSf 5Ct*T!E5. 

777^2 0 3 iCfclMTIiJu £»£§2 0 ICcfc3$iJ8P<DTT\ JUT© A 5 
(CUT, *««7aW;i/6 3<*M >^^>74»JJEUT, SISx-^H 8 

«j?»SK2 o^7.x-^ij^i 9 sftggsftsa 2 2^^ut 
^hsssw^-bsa^icpj-xcu -r>^^^>^;UJS:S8 oo&j 

73B£@» ( i , j ) £J:t>T3«£Snfc-f >^**>:*L. ( i , j ) CD&ai 

i ( i , j ) zwmtz* 



35 



WO 00/46911 



PCT/JPOO/00558 



itLmm&tfmi 1 iz7F£tiz>mx*$>?tzttz>o mi iti*. w-mmz 
fc^T. mtt^gPW5 9 (Ccfcox^n^^^n-r^e 3 u, j) 

SWOffltffcAyxT^LTlv*. dc9il£, ^fll^a-f^e 3 (i, j) 
^>^^>^L (i, j) ©iUSfflli, ¥iB«lcfei\TSaitt#ffl«5 9IC 

«k-3TBt)tis^a«^3>r;u6 3 ( i , j ) ©+sa©ffl#©®«cjt«!iL/ 

TfclK ill 2 lC7F£n3<fc?lC&5o fcfc* 01 2TI4, TBittT+SSP© 
^ll : f-3'f^6 3 (i, j) 03^>y^^>7.L (i, j) CD;fiJ3£fit£ U 

;*ic, ±$ngE2 oii» iRinujfcMtt^a-oue 3 ( i , j ) 

&/coTI;£< ffitftfi\zmfa J r-7)li 8 cox Yf3g&tfg|*e ^ItiiiLT&cJ: 
^ L, WW^a-f^ea (i, j) cm>^>^>xl (i, j 
) 0D3l!lS:tt*O/^-><t»ffiT— 8CDX Y&g&tfg&a^COTOfc 

Jfcl\T, 01 OICRU. ^77^2 0 5ICfcl\T, SftlipM 2 0 tf« *x 
y^2 0 3Tttai*tlfciS»flOttajffl^6» $x/\=F;Mr3 1X1, 3 1 X 
2,3 1 YlCtoT, S«7— 8<0g»0li»«T— 8©XYfi 

T^ft3 1X1, 3 1X2, 31 YlCckoT, StEx- 8 COX Y&M& 

Uiif-^H 8 0»»0#**<ffil*UfcCi:lc&.5<0j&>, XttSXAT 
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2MH-3 1 X 1 ... 3 1X2, 31 Y#jft»Ufc0J&»£*iJBH-S o 

7f->y2 0 5 iCfcttSflffitfgjtffjfcjft^cii, ±#J$|]gg 2 0 li* OX 
A^#ft3 1X1, 3 1X2, 3 1 YlCcfcoT, S^x-^H 8©X Yfig 

e tffe&T°gte<tz?tzj%m^ ww^-* 5 o©«ftfif^a«ic' 

5lAT^tt3 1 X 1 , 3 1X2, 3 1YlC<!:oT, S«T-^H 8© 

■&<5ttfifBia)£ff5. CO&gftJffilte, £ftJ§D£im 2 ±MO*xy:/2 
0 ST'^-Dfe-Oy^^V^JIiJSlC^^S^x-^H 8 OX Y&g;&tf{g§& „ 

en&m&m^'D'Ds ^t-^mi 9&tf*3i[ffi»M2 2**lt, m 

d?UT, Sffix-^U 8©^e^, ^XA^itS 1X1, 3 1X2 

, 3 1 Y (C ck o Tlif — y )\s 1 8 OX Yftg&l/gt* 9 S&dJpJ&fcEBIrt 

£XAT#lt3 1 X 1 , 3 1X2, 3 1 YlCcfc^TfcffiStlfcSffix-^M 
8 OX Y 0 ICSO'INT, Sffix-^H 8©M*Jffll€ff5. 

=flfrRZ 1X1, 3 1X2, 3 1 Y©«aj^*c»*^<Msyai©tKR©tt 

, 0X/\T^lt3 1 X 1 , 3 1X2, 3 1 YICtoT, Iffi7-7;H 8(DX 
YffiMS^5g^e^iUT#75:<^:^/cllSli, £xA?#gt3 1X1, 3 1 
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IC«k*Sfix-^H 8£>X Yft^&tfg|£0<D&tb£mo^ ^x-^SJ 

o 

P-yiCcfcU , BftLfc09XAWa«*ffiy--?vJM 8lCP-.K*tl*. 

IHffit««8*«l»'r*«k5lc*«lffliM2 OlcfcU, *x-v»£l 9£tf- 

LT-y--^SU$P.$tiTO€>. S^x> :oa-T-f >^'tKv->3 >Ttzm« 

icii, spst-* 5 owes:? 1 6 o^ti^-r-g>m^a-r;u6 3 ic«ai#tti&' 

SftTfcU, CO*«^a-f^6 3C*3lt*«J»lcJ;*iafiE±ff*IW±'r'« 

o 

, h^ai^^rffltNX. ttttWA¥as*ffl^Tl7*)tl*EGA (X> 

A>*h • *P-/W • 7^f/>b) H07^-r^>htt;PJJ^H^$nSo 
fcfc* E G AttiMOSttlli* fl»J*tf» ft HUB 6 1 -4 4 4 2 9 4|&?BRtf Cft 
lC*fJt6H-**Ba«fF»4 f 7 8 0, 6 1 W2 - 5 4 1 0 3§^$S 
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&tfcttic*tj&-r s^ffl^rFiM, 9 6 2, 31 8mzm7*2tiMm<D&? 
^aoBftWffrWrton*. 

©•>3yhfRJl6 (77-7h-->3 7h) 0B3fc<0jfci&©£ffiHI$fiffifi£fc'5 
«fc5lC, BffiT— 8#$tt3*l«. C<D&Ujli, ±migB 2 0 lc£ U . 
*y— v»J»l*1 9$^UT. 5 0$ifi!tt5§f «8?3^JI/6 3 

o co&ftli. ±ffilttigB2 OICcfciJ*x-v$iJ'i&|]^i 9&^H'^©^^ 
LT» *x-vflJ$P& 1 U3^H=#fM 6lC«fcoTtt3BSnfcl/ 

f-^;uR©x Ytttmta, taao«fc5icLTitaiisn/t^x/\woxYttiti» 

^^x/Nwt^iPijw^iiiis-tt*. frfrz>mM%W)*\z&\.\Ti*> bi 3ic^$ 

«l AR (*,fclifti*AX£:l5£-ift) PL£ftUT£X/\W± 

he i A«$ns. o^'\wizis^& j\,r timtLfemmmz&tzZfiitb. 
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TOS. ^2i$g©JtV w /V E liiE«SlcaK3t^P L©t8'h<S*CJ6i;/t 
t) OD ^> Tfc y . 1/3=- 2 R ©/t* - >fi« PAO;^ - > #9 X/\ W±© 
•>3 7 h««S A±lCjE5tlCtS/hK^StlS. fcfc, RWfttt | AR©fi¥^ 

«t y /t*->fw* p A±®*«!iaw$tis«k5 icfc-sro*. 

&<D/1* - >#$e¥ £ ft $ . 

LfcAbT, #jtJ6JI5flg©R3fcM 1 0 0 icttltf. SISx-^H 8©X, 

0 ICfttob-f'SUx-r-^'JU 8©&g3iiJ$£IK&ftlcfte>;i<!:#T#£. CO 
fcfclc* ^ffifi (RARB. tt¥WS. WittttR*) *f«c<!:ic«l;y«a 

01 fcRRJfcffilCJfclt^A-f:* (I C^pLS lHO^SIft^^^ 
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JBjSLfcT7*£tatt"f*. -fi, 7x^3 0 3 (9XA»ffi77v7) IC 
fcivr. 3>lf<Dttf4£fflOT9XA£i!Hi1-<S>. 

JfclC* ^77^3 0 4 (!jl/\ftl^7y7) iCfctNT, 77^73 0 1- 
777^3 0 3TffliLm^i5iA«fi!!ffll/T, ikfttZJ:? IZ. UV 

a*B(c«i:-3T0x/\±ciiig©E»if*jB*at"s. ;*i^t\ 7777, 

3 0 5 (7/H^ii77^) ICfeOT, 77773 0 4|CfclNTM3£ft 
fc^I/\$fflOT77^kt5. C077773 0 5 iCli, 77t>7'JI§. 

i£>zf4>#) A7^-v>^HI (777£JA) SOIl)^, 

H&IC, 77773 0 6 (8S77 7 7) iCfcOT, 77773 0 5Tf^« 

01 5icli, #gft7/W7<2iI£lc;fcl7«gK ±E7fy^3 0 4 <DS¥$ffl75: 
7P— ffl^StlTl^. 01 5 \Z7jk2ft%£?\Z* 77773 1 1 (KfcT. 
7^7) |C*3^TI49X/\0!)g1B*K<bS-fr-6. 77773 1 2 (CVD77 
77) lc*5UTIi7XAMICtfellSI*JKfi!t-rS. 77773 1 3 
7777) Cfc^Ttt^XA±lz«ffi*ai*tJ:oTJBJ«-r*. 77773 1 

4 (*f*>fTa*;*7 3/7) ic*3i^Ti*9XAic^^->€fT^at. w±©7 

7773 1 1 -77773 1 4-tti-€ftli» 9XA7P-te7©«-S»©ffilIg 
•>XA7P-b7©*aBCfet\T, WIS*«»7f*i:» JUTO«k5lcLT 
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±i£L;t^;££^T&M;*fi6&UO'^*>h£tl£9XA±|c& 

XAS3R»U 77'^3 1 8 (I*;f>^77^) Cfe^T, 

1/ v 7. h «*» # U -5 8M* JU*KDffi*T0B tflS&tt $ X y ? > V \z «fc U IX U * 
5. f UT. 7,7- v 7 Z 1 9 (l/"^HiX7*;y) iCfcOT, ±y?->Cf 

fcfc, ±K©H«6JBflnNi» »2-;h51^ WSx-^OfclfciSt 

l5filS^"r'5^riRllCSBiik$!|afc«aO*^»5 5 2 N, 52S, 53N, 54 

M3.-yhli» Ell 6A~|1 6 ClC^$n§cte)/j:, mfrr-Zf)\s 

N, 52AS, 53AN, 54AN, 5 4AS, M;UI55 5, 5 6££ 
ia*^t)-H:T«fi£l/fcWS3.= y h5 1 A<!;-t<5C<i: i &«Jfirc , <&<g> (&£0M 
)o fc*3» m 1 6 AliKffla.-? h 5 1 AOTOftETfeU, El 1 6 1 
6A©I|2i-yh5 1 A£«iSTfifr&)lfcffl!ffi«IST*y, *Jt» 01 6 
CliBl 6 AlcfcttSA- A$i®EIT&5, 

IS] 3 £01 6£SJ±8LT*tJ&>*J:3IC. SJgfflJ 1 <0»a3.^ y h 5 1 A 14 
» 8Mi:xx-y h5 1 5 2 N, 52S, 53N, 54N, 54 

S tt-frtl^tlft.Z.ffii^Wt 5 2 A N , 52AS, 53AN, 54AN, 54AS 
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ate, y h 5 i Ai:*«?-a-f^6 3 irofiMBBfiRlcj&GTgrts-r* 

zL-«/h5i Ar&fcss«^->on 8<dx Yfagsixjg^e^^aif 

±m<Dmmi ©Bla-«; h5 1 Al:fel«*^«5»5 2 AN, 
52AS, 53AN, 54AN, 5 4 A S 01 8 A~0 1 8 C 

552BN, 52BS, 53BN, 54BN, 5 4 B "S »14#Wtt 5 9 A 
, 5 9 B , 5 9 C £<D&fri5t>M\zm*&Z.ttmm=L-y h 5 1 B ±12© 

^iPlC^bS+lfcttiaO^WISS 2 BN, 5 2BS, 5 3 BN, 5 4BN, 
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5 4 b sjkzfi.m&T-7Ji><DimEtm&tz>?ifot\*mtiZ>?5ft\zm<t2ft 

/ttt»0*^»5»5 5, 5 6£W"T & C <h 01 8A'lil8^ 

-y 1 BOJSiBaHTfty, 01 8 B 1201 8A«ll-> h5 1 B£ 

;l/6 3C0-<f >^£*>*> aetflCJ8EttOfiBiffi3.-y h5 1 BO^iB. 

□ -01,6 3 0*ffiW0ME&tfE*!IC»-^-c\ Bai-»y>5 1 Bt<t*)t 
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5 *> <o t it tt < s tsffl r * m$ * ic j; -a reu £ ft 5 ns izjeb d x;* jt -r n «fc 

Se>IC, ±E*«S^)B-C.li««?-3'f;KOJftlPffllC^9jft*«fflL«:«J % ft 

C<fclc«fctJ. -^(DMa--/ h 5 1 £ffllvr$x/\0R3fe 
*m*fc#e>. W»-yh5 1 £ffl^T9XAW0gltaSL*fT3C 

±E©**6Elircii*:/x*a;H'>x2V-* (rttS^'ftf) £ • 

is*acm:ft«fc5icE«sti*. fcfc, □ y k • -f >T#i'-*&m^zmvi 

yt^mt. m7Uix®&ffm5 675401 ^icga^snTfcy, *mv%mm 

T»SU/::»£HXIii!»?Lfca!tRIS|cOBrtaj^*«^"rP8y ictetNT* -to* 
B^ttF©BB^ftaffll/T*WIB»OEttO-W<!:r*. 7^7-<U> 

>XXIiPy h* • -f >T-^U-^*ifiy'JlcEfil/T^;U^X'f *^U-f>x 
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S!<0iSI3ft¥36<!:UTIi. ffijxli^^¥8-1 7 1 0 5 4 -St&SE&tf dttlCtt 
JEB-r^H^fFWS, 6 6.8, 6 7 2§, fttflCfclflSF 1 0 - 2 0 1 9 5 

«a^cnicwjc-r**ia^i ! iF*5, 8 3 5, 2 7 s^fc^cw^stt** s 

¥8-3 3 4 6 9 5^&*B&tfC*llC*tJESf S#Bf5tt£5, 6 8 9, 3 7 7 

^, tttficiwFi 0-303 9*a«&tfcttizttj6r*#ai*iT^BiR8 

7 3, 6 0 5§ (ffiHH : 1 9 9 7 *f 6 3 1 2 B) fct'CM^Stl*, 

l\* d ttf-C* *HI8ta«T»S UfcJISEXIiSJR LfcjiifRIItf>fflrt;£ 

karris y icasivt, ±E£a*L&tfcft€>cHfS*-3#ai#fi : , &tf#a 

d<D«J. ft WW 1 0- 1 0 4 5 1 3 ^^aatf^fflltfF* 5 , 4 8 8, 22 

swaiif36ftffl^Tt>At^ c©s«a#f^Tii, asoaflfttsfc^cait 
atsn. s&icffla^-w^a^T^i/^icaf $BBttK 
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i o o nmL/s/^->saoaa/^->*c7XA±icK«aiccw-s 

p l tm-omtnftm^* >Ai*jicraf sii^iaa, dfb^ 

ftU— *f#*» 0iJAtfx;Hf£A (XlixjUf^At-f yr-JUW&nWS) 

^jxii, yosstsafift* i . 5 1 - 1 . 59 wm^isarti-r 

*<t, 5E±»£# 1 8 9 - 1 9 9 n m(D%mP\T'&Z> 8£ftfg&. Xli56*fe» 
SAM 5 1-1 5 9 nm<2S5fflrtT*£><5 1 OteKfflifctfiltfjan*. ttfcRJS 
5 4 4- 1. 5 5 3 n m WISE l*J<>: 93-1 
9 4 nm0ggB9A0 8££ifl8& BPS A r FX*->7^-1f3fc<»:l3£lp)-2&5 

t)a*si^3t*«s6>n, f6sa«i. 57~i. 5 8 nm<Dmmtott&t ■ 

s 96£&ftJ&n 5 7- 1 5 8 n m 0fg ffl 1*1(0 1 OfgnVftL BPSF, U-if# 

*3t. 5BHsSS*1. 0 3-1. 1 2 m mOfgllA fg£&ft#1 
4 7-1 6 0 nm©EHrt?fc£7te*Hjfc#aWj3ft, WlcJBfiift** 1 . 
0 9 9- 1. 1 0 6 MmOl5fflrti:1"*«!:» 56±&*#1 5 7- 1 5 8 umtf) 
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7 7 4 A'- I/ — tf OS d £ -5. 

(Extreme Ultraviolet) flftgft. X&gBftgg. Stf^* UgBftgSfc^ 

duv (mmn) ^vuv (K^^) fttzuzm^zmftgiw-ctt- 

T(i^i©S!V^^ UxVvJUV*^ ^>7U>T^^) #J?H\£>tt, EU 
Ct-*X*«3t86«, EB (m^t'-A) W*>fcf-Afc,fc.&BftSBfc£ 

/t^->*^5^7'U-h±lclE¥f*B3tS«, »tt»«^y h*©»JilCffl 
7VW*/t*->£*75 2/*9xA±£CT'*"'BB#M, &tf 
(CCDftf) 0«!aicffll\e>tiSB3tSBA<ift'b*iBM*M'r 
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is # (d m m 

left o $ tt 3 ¥® * {ggTfc o T. 

SPISB £ «A T ^ 5 C <h £ ft» £ -T -5 ¥® * - * SB. 

2. fg*II1 CEKOTiit-^MlCfcHT, 

tt«flta*«m-r*c < !:*i#a<i:-r* 3 Fiii : E-^«fi Q 

3. It*Il2 icEtEW^S^-^gglCfcOT, 

4. M#ig1 icEKOTOt-^SBfcfc^T, 

iWEpH!i?-©ttBflnaii, WE&wiitejftjef-sa i oi4*irixocs2oki 

tffltH-rsfcf&BllMBi. fflESK SS2<DtililcB£r*;S3 0ttlcM-r* 
EHE*|6|®fifcB1t«<!:0iJ>fc< it> 1 o*ttrt&BB«T&<5£ 

5. tEK0 3 FBt-^MCfct\T, 
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mt 1 3 m 3tt€ * 'J W T § C <!: € *fta <!: f Z> W W * - 2 gS . 

6. M#81 IcKttOWt-^SfilcfclxT* 

WK56»#li» «(IIE^«llBtSSii^-r4^lRllC«<b*n*:a»0»5*W 
TSztSftatt-SsPBHE-^SB. 

8 . If 1 lCE«©WE-*£filCfcl\T, 

sctsisa^-rswE-^SB. 

buIS a -f O -f >^ £ * > X * £>J£ f 5 -T > y 0 * > X 3WS ft fcffi* T l\ -5 

ctftwat-rsTHt-^M. 

flUBBS* <h iluiESimi* i: ®M®ffitt1ftBHffi IC «fc o T£ C 5 iffllE □ << 

1 i . li^ni oicKKospiBt-^Micjfcivc, 
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mmmmmu. mim^tmt^m^t(Dm(D^miiLmmmizjz-DX± 

15. 4lcEKO^x-vS«lcfcl^, 

fflE5EW#ii» S9E»ttiitsSia^-rs^rifi]rc«ift$nfc«»o»E*w 

1 6. R$]jfi 5i:EK©^f-v81i:fec>T, 
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z % z t z 1 1 s * t- - y sji. 
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20. if^m 9iziEiE<D^T— vi^gicfctxx, 

HylEftJ^iili. ^MM^ajilglcJ:^TM!E^x-vg|5«0Dfi[S^iii 
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2 1 . mftmomwftzmiiitzmvmt 

V&WLt. ; *BftSB. 
2 2 . B3fcfflO!BWft£*Jffl*-£BlW»£ ; 

2 3 . If *H 2 2 ICEKOBftMlCfclNT, 

2 4 . Bttffl0!!SWtt£*ffcti**!!SWR£: ; 

S9EJ{HW3toa»±lcEBSn*«l#*}i«r'5ll*flil 9X1*2 OlcEK 
0*x-v8B£ ; £ffi**::<!:£fta£-f *B3fcSB. 

2 5. tt$8 2 4 EEKWBttMICfc^T, 

«T»*ct*«at-r*B3tsB. 

2 6 . R$g 2 4 ICE«©B3tSR tfcl\T, 

HuiEOT^eii, siEffiBftajMick^TfiHE^x-vaJttoffiB^ttaj 

TOfciifclcii, 1WiEttB*ttJIKBlc«kft*maj|ica^i\T» 1NEtftgfe0=i 
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x-vWtt©ffifi^*ai^^^isiH^HtiE(afittaisfi(DffiBttai^sEeH 
frt>mz*T- vmwwmwmi u£ c t-c** t^jw u t^tci*. ine 

>^^>^aiJS8C«fcSiR"JSe*ICS^t\T. IffiE&B&ttgBOttBtt 

aj^ffiKfflc^E^x-vBiJttottai^tfiE-rsct^^aik-rsBJtM. 

2 7. Bl*fli2 6ICE«©B3tMI=feUT» 

S5E{H1»Sfil*» ffi»E^7 1 -vW**0«JII*«ELfcaic. ffifEttBttffig 
BC«k'S«tlitS*IC«^lNT, BJtfflOlflE^T— ^W*JOffifif6ijai*IB«r 

2 8 . II^JM 2 6 ICEKOBftSBlCfcHT, 

BtlE$J9&BI±. fflEax-^«tt©ttB£fcjELfc*fc* IfflEttBfcmSS 
BlcJ:*«ffi»IICS^OT, SSE^T— vB»«**n»H4fi^i!i$1*4ffiB 

2 9 . 11*11 2 6 CEKOB3t»B tfel^T, 
ffilE$J9gBI2. ffilEffifittasSfilCj:-3TliirE^x-vfflttOffiB***tti 
1KlE<&Bttm«Blz«fc*fcffilS»lcafr30T, lWE«»0a 

*;b*tt*niz$fcT*B3iE*S!i»i"* c «h led: y , mE^T— ^WttotoB 

-S»Jt8*l75 <h £ trCr^E^B^SBfe^o^E^T- - S*fiM*©ftB#& 
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•?»tt<0(fcB*yi»*mv 



2 CEKOB3tSB€ffl^TSIJtSti/tC<!:*1$ai:1--5x/W 7. 



3 2. Bf£0/t*->#rajS3ftJfc5W;*T&-3T. 
tt#fli 2 4 lcEtt0Bft£B£m*TH»3ftjfcC<fc£1$8<tr*x/W* 

o 

^EHS^«!:S5IE^»^<!:<0H©SWfiBH«lz«i;^T4i;*BaE3'r;i'© 
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3 5 . if 3 4 IClSDc^^M^-^^gOlEI*^;* ICfcUT. 

9([ffiH«ii, »tt#tt^e»jay, fliEfcaoa'T assist* a-ous: 

3 6 . |ff$]X 3 4 ICEttO^E^-^MOffittff&ICfeOT. 

3 7 . If^II 3 3 ICEK0¥E^-*gfi<DSBlft#;S icfclxT. 

3 8 . 3 3 (CE«0¥ffi : E-^KIlOffi»^ajlCfet\T» 

aHE*»#li» S9E»»1iii:efSBlX-r**fiHc«BI{bSnfctt»OK5*W 
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4 0. fl|$£3 9CE«©™*-*gB©Bia;&&lc;l3^T. 
*c:<fc£fta<!:«™^-*SB<0re»i*as. 

4 2. □ W'JU£**'SBJ£*£»££*r*^»i^<k£a;l*¥B*-*B 

4 3 . &$£ 4 2 ICEKOSFBt-^SflKDIBW^jSlCfetxT* 
WEBS^imE^»?<!:©ffl©ffi«(fi[BB8«lc«k^T^C'SmE«»«)a 

4 4 . §«3}<JS 4 3 CEKO WE-*Sfl<DB»#;£lcfcl\-c 
t-^BBOKtttfS. 
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45. iv^mt^^tm&w^t^m^t^m^s mtmm* 

4 6. &ttififC»oTiMjb***x-yai**£. fg$tt£W 1/ME*t— 5> 

- xgPtt £ ±i ic «fc u ffiu t- s bum <t $ fit^fe - ^sboieu^ 

4 7 . SS#If 4 6 CEtt0;*x-5>M<0ffitt*aicfcl\T. 
4 8. H$JJE4 7 lcEK<D*x-S>M0ffl»:&fci::*5l*T, 



4 9 . 4 6 lcEKO^x-vg«OIE»^atfcl^T» 
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5 1 . tmm 5 o cctso^x-ysiioffift^ji icfet\x» 

left*., 

5 2 . SB*H5 1 ICEK<0*^-vgfi0ffiKl*aiCfcl\T. 

Ji&EMfcajg«C«fcoTffiE:*x-v8B^ 
Rtt*otta»*lc*^^T, llME1«»oa>f;u-tn^tiC«»r*«3iE**J 
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£ ffl -5 C t £ ftft £ "T 5 Rft 

5 4 . mitmvmmzwi&tzm&i-mt •, 

mixT-iS'mw^mtzmz, is#H4 6-5 ooo-ftt^-nicseiJi 
(o 7, 7- - i> <o m Wi z m i * s c t & <®m 1 1 s hi it *m . 

5 5 . fl#JS 5 4 ICEKfcBtt^atCfc^T* 

5 6. Bttffl0J!BWtt**ta-r*#tai8<i: ; 

WE^x- yM*ffittf4l»C» 1S^IS5 1 XI* 5 2(CEK(D7.x-v J ^ 
BOffltt^aEfcffll^Clifcftat-f SBft^S. 

5 7 . I8#IS 5 6 ICEKOB3t^ratlCfel\T» 

ffiT**C«!:«^at-rSB3t*a. 

5 8 . ffi&i 5 6 ICEi6©B3t^aiC*3l\T» 
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«fc-r**3ft£*"j»"r a cilery, iwc^x->?aJttott«»jw*fTi\ % m 

E*>y**>a<D38J&BJIllc*:ft*T, mEttKoa-f^-tn^tilc^r 
S«3SE*{H»f * - <!: lc J; y , m&XT- i>Btt<D®.W%V®$:'<no t i: <b(c, 

5 9. flt$JJi5 8 lcE«0B*;frjS£fcl\T* 

6 0. »*«5 8lCCKOB)t*aElCte^T. 
6 1 . tmm 5 6 CEttOB3t^CfelNT» 

EfiBfemsa c «fc o xttt- ?Btt<D&mm-&^&ti-i§i'& ic « . 
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fylB U Vy77«f ISTIiH*a 5 3 lClStt<OB7lC73 >£ £ffl l^Z ££W& 
6 4. U V^77-f Ii*tOf/W^«a*aTft?T, 
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Fig. 7 A 
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Fig. 9 A 
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